include the stomatous green onion leaf cuticle an(l the astonmatous tomato fruit cuticle. Penetration through stomatous andl astomatous cuticles was much greater from the outer to the inner surface (influx ) than fromt the inner to the outer surface (efflux), more pronounce(l for cations than anions, and a function of the extent of ion binding on the surface opposite the site of initial entry. Ion exchange capacities of cuticular menbrane surfaces were greater for Ca+ + than for SO4--, and for green onion leaf cuticles than for those isolated from ripe tomato fruit.
These observations suggested a study of the com- 4.4 ) . After 5 minutes contact, the adhering solutions onI the discs were blotted with tissue paper. The\ were then washed by shaking inl deionized water foi-5 minutes. That retained on the cuticular surfaces after blotting and w asking was considered the bound fraction an(l was expressed as miunioles per Cm1l2.
Pcrm-neabil/iv TMeasuremnent s. The same apparatus \\-as used and procedures were followed as formerly descril)ed (15, 16 (9) . Thus, permeability of cuticular membranes is apparently not limited by pore size which is also true for a cellular animal membrane (13).
Craig (4) has suggested that molecular size and structure of solutes can, within limits, be correlated with diffusion rates through calibrated dialyzing membranes. Our studies have consistently demonstrated that dialyzing membranes are far more permeable than cuticular membranes to both organic compounds and inorganic ions, and differences in penetration relating to orientation of the dialyzing membrane are nonexistent (table III) . The nearest parallel to a dialyzing membrane thus far encountered has been with urea penetration through the stomatous onion leaf cuticle. The process is rapid and differences in unidirectional movement are almost nil.
Molecular size, charge, partition, volatility, solubility, and adsorbability sorptionn) are important in solute penetration. Current studies suggest that partition and solubility may play an important role in cuticular penetration of urea and maleic hydrazide, while molecular size, charge, and adsorbability are relatively important for inorganic ions.
Important contributions on the movement of organic solutes through chemically isolated apple leaf cuticles have been made by Goodman and associates (6, 8) . Penetration of large organic molecules is possible and independent of the presence of stomata. There is also the conclusion that stomatal openings in the membranes are not perforations but invaginations of the surface cuticle. Some results on urea penetration of chemically isolated apple leaf cuticles are not fully in agreement with those reported herein for enzymically separated green onion leaf and tomato fruit cuticles. Penetration rates were not appreciably greater than for an inorganic cation, and movement from the inner (mesophyl) surface to the outer (air) surface exceeded that from the outer to the inner surface. Penetration of the intact molecule through the cuticular membrane was not confirmed, and concentration of the solutes in the permeability experiments were not given.
Summary
Rates of penetration of C14 labelled urea, and in some instances maleic hydrazide and N,N-dimethylaminosuccinamic acid, through enzymically isolated astomatous tomato fruit and stomatous onion leaf cuticular membranes were determined. Results were related to previous permeability studies with inorganic ions and with binding on cuticular surfaces and dialyzing membranes.
Retention of urea was essentially the same on the outer and inner surfaces of both types of cuticles, and 10 to 20 times greater than on the surface of a dialyzing membrane.
Penetration of all 3 organic compounds through tomato fruit cuticles was greater from the outer to the inner surface than in the opposite direction. With the onion leaf cuticle, however, influx and efflux of urea was approximately equal.
Permeability of urea through tomato fruit cuticles was twice that of NN-dimethylaminosuccinamic acid and 6 times that for maleic hydrazide. 
